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Welcome to the Graduate Spotter Class

What we will attempt to cover in this class:

 Advanced weather concepts including a 3-D look at the
atmosphere.

* Instability versus Wind Shear — Finding the perfect
balance. How do you arrive at the mode of convection in
the forecast?

 The ‘why’ of what you observe when storm spotting.
* Spotting recognition quiz

 Warning scenario: what we see from the NWS
perspective and why we need effective spotter reports.



The 3-Dimensional Atmosphere
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The 3-Dimensional Atmosphere

Instability
e Moisture
e Lift Mechanism

Severe

* |nstability
* Wind Shear



The 3-Dimensional Atmosphere
Instability

Sl

General Summer Winter

40,000 ft

Cool

how warm it is at the
surface versus how cold
it is aloft.

* Ingeneral, the
atmosphere gets colder
as you go up.

*  During the summer, it is
a lot hotter at the
surface, but it also
warm aloft

* Inthe winter it is colder

Warm Hot Cool at the surface, but it is
also colder in the upper

atmosphere, as well.

Surface

* How is the instability

Temperature
P calculated?

Increasing



Skew-T Diagram

Tropopause
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The 3-Dimensional Atmosphere
Instability

Hot Surface/Cold Aloft Hot Surface/Warm Aloft

Available
Potential
Energy
 Depending on
what type of

CAPE exists (tall,
short, skinny, fat)

CAPE values CAPE values
Greater than less than will determine
1000 J/Kg 1000 J/Kg the type and
amount of
thunderstorms
that are possible
Temperature > Temperature > (pOtentlal)'

Increasing Increasing



The 3-Dimensional Atmosphere
Instability
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Skew-T Diagram

130
P
(mb) | z (ft)
Lifted Index (LI) is
simply the environmental
200 t : {1
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air parcel 1
temperature at 500 mb (in
2060 Celsius degrees).

Lifted Air

In our example here, the - ) ) Parcel
400 | environmental temperature is ML N A ) . Temperature
about -10 degrees and the \ /ﬂ‘ h ﬁlvr%/” "A »
5mn) lifted air parcel temperature is . /}&f e - s00mb | 4
about 5 degrees. RRBVR o A . /x;\f’ 25
. 4 K R {lf r £ s
oL0 Environmental <\~ 1 0 N
200 LI=-10° - 5° = -15 Temperature /) ot ;’K,‘f:){/ |e
800 X R NG R
*, ™, Y P v”( N /\/ \<« g { I £l #'r “ x'r ,'{ \r\{f
Qo0 s I//ﬁ\(, N X L 2 J}X/I YA U SV
N r:\ S f\a i NV ARSEY ﬁ‘\ . r S f
000 S S S S S T S 7 W Surface 1]
\ S \ s F AN e Y e it
mb —-40 =30 =20 10 10 20 S0 A0 T C
0.1 0.2 b 10 2030 5.0 100 200 40.0 rs g/kg



The 3-Dimensional Atmosphere
Instability
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Increasing Height

The 3-Dimensional Atmosphere
Wind Shear

ways

Change in wind speed
with height

Change in wind
direction with height

Change in both speed
and direction with
height



The 3-Dimensional Atmosphere
Wind Shear

Helicity.

* Helicity is measured at
several height levels, and
that determines what
type of storm is likely to
form or what the mode
of convection will be.

0 to 6 kilometers (storm
motions)

0 to 3 km (supercells,
multicell, or ordinary
cell?)

0to 1 km (tornadoes?)

Units: kt



The 3-Dimensional Atmosphere




Finding the Perfect Balance
Instability versus Wind Shear

Unfavorable Favorable
for storms for storms

Organized Organized
Weak Strong
up/downdraft up/downdraft

Unorganized Unorganized
Weak Strong
up/downdraft up/downdraft

Increasing Vertical Wind Shear
(strength)

Increasing Instability

perfect balance
between
instability and
wind shear
remains a
forecast
challenge.

All about the
favorable mode
of convection.



Finding the Perfect Balance
Instability versus Wind Shear

. Helicity Index
P (EHI) can help
N you determine
the mode of
convection.

e EHI >4 Watch
Out!

EHI1-3
marginal

44,: . EHI<1low

-------------

------

_" 1
o4oqz0-223200 1km EHI




Finding the Perfect Balance
Instability versus Wind Shear

Mar 1, 2007 1300 UTC Day 1 Convective Outlook

Updated: Th M r113:04:14 UTC 2007
ateg u ersion Table

he SPC is forecasting. Please read the latest public statement about this event.

Categorical Graphic

SPC DAv1 CONV DUTLOOK ; N
@ ISSUED: 12582 Bo s SR
v VALID: 01/13002-02/12002 7 == >
FORECASTER: HART | ﬁ-a‘:"f:‘\m"
ptiong argathier Rerice o orman, Oklahoma S e
Probabillstic Tomado Graphic

oy =

\ L Y%
SPC DAY1 TORN OUTLOOK
ISSUED: 12592

VALID: 01/13002-02/12002
FDHECASTEFE HART

Besion e et e

Proba bltyf tornado within 25 miles of a
Hatched Area: 10 r greater proba blty fEF2 EFS tornadoes within 25 miles of a point.

re Mo orman, Dklah oma

PRESENT INDICATIONS ARE THAT SCATTERED
THUNDERSTORMS WILL DEVELOP OVER EASTERN LA
AND MS BY MID MORNING...AHEAD OF UPPER
TROUGH. THIS REGION WILL BE VERY MOIST AND
UNSTABLE WITH MLCAPE VALUES OVER 1000 J/KG
EXPECTED. VERY IMPRESSIVE VERTICAL SHEAR
PROFILES ARE IN PLACE AND WILL ONLY STRENGTHEN
THROUGH THE DAY. THIS WILL RESULT IN VERY
FAVORABLE CONDITIONS FOR TORNADIC SUPERCELLS
CAPABLE OF STRONG/ VIOLENT TORNADOES...LARGE
HAIL...AND DAMAGING WINDS. THIS ACTIVITY WILL
LIKELY SPREAD EASTWARD ACROSS PARTS OF AL/GA
AND INTO NORTHERN FL THROUGH THE AFTERNOON
AND EVENING. RAPID MOVEMENT OF UPPER
TROUGH...STRENGTH OF WIND FIELDS...AND QUALITY
OF RETURNING LOW LEVEL MOISTURE ALL POINT TO
THE POTENTIAL FOR AN OUTBREAK OF TORNADOES
TODAY.



The 3-Dimensional Atmosphere

Lifting Mechanism

Cirrus

Cirrostratus

Altostratus
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The 3-Dimensional Atmosphere
Warm Front

the east as you go from
south to north.

South of the warm front the
airmass is unstable with
high wind shear.

North of the warm front the
wind shear can remain high,
but the instability decreases
significantly.



The 3-Dimensional Atmosphere
Cold Front

wind-shift from the south
to the northwest as you go
from west to east.

 Ahead of the cold front,
generally there is unstable
air with high wind shear.

 Behind the cold front the
air is colder, drier and
virtually no instability or

\‘ wind shear.
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Tomado Watch £947 - Valid from 805 PM until 300 AM CST
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The 3-Dimensional Atmosphere
Gust Front
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The 3-Dimensional Atmosphere
Mesoscale Boundary
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The 3-Dimens
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Instability, Wind Shear, and Lifting Mechanisms

Where Can | Get Help?

H Surface: |11/30110 22 UTC
PC Mesoscale Analysis
RUC: 101130211001

& uta-refresh is set to every minute [2FE 1 min 5 min]

Observations m Wind Shear Composite Indices Multi-Parameter Fields Winter Weather Fire Weather

& MNOAAMNWS/Storm Prediction Center Mesoscale Analysis Data
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Surface: |11/30/10 22 UTC|
101130211001

RUC:

Winter Weather Fire Weather

Change Sector Recent Image Archive & Loops 5PC Homepage Mobile Version

1 min & min

[TFE

SPC Mesoscale Analysis

A uto-refresh is set to every minute
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SPC Mesoscale Analysis

Auto-refresh is set to every minute [CEF 1 min & min]

Change Sector Recent Image Archive & Loops 5PC Homepage Maobile Version

Surface: |"11/3010 22 UTC|
RUC: 101130211001

Compaosite Indices Multi-Parameter Fields Winter Weather Fire Weather

& NOAANWS/Storm Prediction Center
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i Surface: [11/30M10 22 UTC|
SPC Mesoscale Analysis
Auto-refresh is set to every minute [OFEF 1 min 5 min RUC: 101130211001

& NOAANWS/Starm Prediction Center Bulk Shear - Effective Mesoscale Analysis Data

Bulk Shear - Sfc-8km

Bulk Shear - Sfo-8km

Bulk Shear - Sfc-1km
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Department of Atmospheric Science
Wyoming Cities Surface Upper Air Observations

Maps | Sot
Region Type of plot Year Month From To
North America v || Text: List v|(2009 v|[Nov v|[29/12Z v||29122 v

Click on the image to request a sounding at that location or enter the station number below.
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Instability, Wind Shear, and Lifting Mechanisms
Where Can | Get Help?

http://www.spc.noaa.gov/exper/mesoanalysis

http://weather.uwyo.edu/upperair/sounding.html



What We Observe When Spotting
Midwest versus The Southeast







What We Observe When Spotting
Storm Motion

X
You Setup
Here




What We Observe When Spotting
Storm Relative Inflow

South-Southwest @ 30mph=

Surface Winds: Southeast @ 25mph

0 to 2km Mean Wind:
South-Southwest @ 30mph



What We Observe When Spotting
Towering Cumulus

30,000 ft.




What We Observe When Spotting
Mature Stage

Mature Stage




What We Observe When Spotting
Dissipation Stage

Dissipating Stage



What We Observe When Spotting
Large Hail




What We Observe When Spotting
Right Place - Right Time

Supercell thunderstorm Courtesy Wichita Eagle'

mtlﬂmr

Weather radar




What We Observe When Spotting
SupercCell

Schematic of Surface Conditions Common
with a Supercell Thunderstorm

Lightto
Moderate Fain

Environment |
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Possible
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5 km 10km Gust Front

. All rights pe:




What We Observe When Spotting
Wall Cloud

than the base
of an updraft.

Downward
sloping
towards the
precipitation.

* Rotating!

Copyright - Samuel D. Barricklow - All Rights Reserved
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What We Observe When Spotting
Shelf Cloud

FlOriAaL.iskf,uihscOM

e leadings
edge of a gust
front that is
moving out and
away from the
precipitation.

Downward
sloping away
from the
precipitation.

Not rotating!



When the cool air from the
“downdraft reaches the smyface....

-8 2 V2 S PSR i T N SO > AT T T N g SRS RN e Bl N e = .
... it creates the outflow which pushes forward and I r—

provides liftfof clouds to form (along the plack line.



What We Observe When Spotting
Quiz Time
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Warning Scenario

November 30, 2010
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Eventual gate to gate shear or strong evidence of a possible tornado.
After survey, it was determined to be an EF1 with winds of 105 mph.
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~ Questions or Comments? 2
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1-800-856-0758
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